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[Claim(s)] 

[Claim 1]A half-surfacing type slide guide mechanism in a machine tool which is provided 

with the following and characterized by constituting each lubricous liquid feed means so that 

a lubricant of a flow according to area of each attaching part may be supplied while area of 

each attaching part is set up according to an unbalanced load of the 1st member. 

A lubricant is supplied between sliding surfaces of the 1st member that moves, and the 2nd 

member to which it shows this 1st member, At least two attaching parts which are the 

half-surfacing type slide guide mechanisms in a machine tool driven where the 1st member 

is half-surfaced to the 2nd member, are provided in the move direction order both ends of a 

sliding surface of the 1st member, and hold a lubricant. 

A lubricous liquid feed means which supplies a lubricant to each attaching part. 

[Claim 2]A half-surfacing type slide guide mechanism in a machine tool, wherein it is a 
half-surfacing type slide guide mechanism in the machine tool according to claim 2, each 
lubricous liquid feed means consists of restriction elements and these restriction elements 
are set as an opening according to area of each corresponding attaching part. 
[Claim 3]A half-surfacing type slide guide mechanism in a machine tool providing a center 
section to which a lubricating oil is supplied intermittently between at least two attaching 
parts which are the half-surfacing type slide guide mechanisms in the machine tool 
according to claim 1 or 2, and are in both ends of a sliding surface of said 1st member. 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention supplies a lubricant to the sliding surface of a member, 
and relates to the half-surfacing type slide guide mechanism in the machine tool which 
half-surfaces a member and drives it. 
[0002] 

[Description of the Prior Art]ln the machine tool, the column which moves in a two or more 
member, for example, bed, and bed top is formed. For example, a workpiece (structure) is 
attached to a bed and the driving means (tool driving means) etc. which drive a processing 
means (tool) and a processing means are provided in the column. As a method of moving a 
column to a bed, when a column moves, The machine tool using the method of moving, 
where supplied the lubricant which pressurized between the sliding surface of a column and 
the sliding surface of a bed, and maintained at the state to which the lift of the column is 



carried out where it is not made to lend, and it made a part of load of the column reduce, 
namely, a column is half-surfaced to a bed is known. 

[0003]This conventional machine tool is shown in drawing 8 . In drawing 8 . the column 101 
moves over the sliding surface 111 of the bed 110 (for example, longitudinal direction of 
drawing 8). Here, a lubricant is supplied between the sliding surface 111 of the bed 110, and 
the sliding surface 104 of the column 101. The product of the projected net area of the 
lubricant attaching part mentioned later and the pressure of the lubricant supplied to this is 
made almost equal to the weight of the column 101, and, thereby, the column 101 can be 
driven in the state of half-surfacing to a bed with a lubricant. Publicly known means, such as 
a motor, are used as a driving means which drives the column 101 . Here, the driving means 
(tool driving means) 106 grade which drives the tool main spindle 105 furnished with a tool 
and the tool main spindle 105 is attached to the column 101. For this reason, the centroid 
position 100 of the column 101 whole is partial from the center position of the move direction 
of the column 101 in many cases (unbalanced load). Thus, if the unbalanced load has 
occurred in the column 101, the column 101 will incline to the bed 110 and problems - the 
column 101 becomes difficult to carry out smooth operation of the bed 110 top - will arise. 
So, in the former, while providing two or more attaching parts (for example, square groove 
etc.) holding a lubricant as a lubricant pocket in the sliding surface 104 of the column 101, 
the area of each attaching part is set up according to the unbalanced load of each attaching 
part. For example, in drawing 8 . in accordance with the move direction of the sliding surface 
104 of the column 101, the attaching parts 103a and 103b are formed, and the lubricant is 
supplied to the attaching parts 103a and 103b from the lubricous liquid feed means (for 
example, throttle valve) 102a and 102b. And the area of each attaching parts 103a and 103b 
is set up according to the unbalanced load of the column 101 of the position provided in 
each attaching parts 103a and 103b. For example, in drawing 8 . area of the attaching part 
103a of the side to which tool driving means 106 grade is provided, and load is heavy was 
enlarged, and the area of the attaching part 103b of a side with light load is set up smaller 
than the area of the attaching part 103a. The diaphragm diameter of the throttle valves 102a 
and 102b is the same, and is connected to the same lubricant supply source. 
[0004] 

[Problem(s) to be Solved by the lnvention]ln the conventional machine tool, the lubricant 
amount of supply per unit time is made the same to the attaching parts 103a and 103b from 
which area differs, and the lubricant is supplied. In this case, if the column 101 is moved 
leftward [ of drawing 8 ] from a state of rest, for example, the column 101 will come floating 
and the clearance between the sliding surface 104 of the column 101 and the sliding surface 
111 of the bed 110 will become large. Although a lubricant is supplied to this clearance from 



the throttle valves 102a and 102b, since the diaphragm diameter of the throttle valves 102a 
and 102b is the same, supply of the lubricant to the attaching part 103a with a big projected 
net area is late for supply of the lubricant to the attaching part 103b with a small projected 
net area. By this, pressure Pa of the lubricant of the attaching part 103a becomes smaller 
than the pressure Pb of the lubricant of the attaching part 103b, the column 101 inclines and 
problems - the column 101 becomes difficult to operate the bed 110 top - arise. It is 
originated in order to solve such a problem, and this invention is a thing, 
the purpose is to provide the half-surfacing type slide guide mechanism in the machine tool 
which can prevent a member from inclining, even if the area of the attaching part boiled and 
provided is set up according to the variable load of a member. 

[0005] 

[Means for Solving the ProblemjThe 1st invention of this invention for attaining an 
aforementioned problem is a half-surfacing type slide guide mechanism in a machine tool as 
indicated to claim 1. A half-surfacing type slide guide mechanism in the machine tool 
according to claim 1 , While providing at least two lubricant attaching parts in sliding-surface 
order both ends of the 1st member that moves and setting up area of each lubricant 
attaching part according to an unbalanced load of the 1st member, a lubricant of a flow 
according to area of each lubricant attaching part is supplied to each lubricant attaching part 
from a lubricous liquid feed means. A replenishment speed of a lubricant supplied to each 
lubricant attaching part can be made almost the same by this, and the 1st member can be 
prevented from inclining to the 2nd member. The 2nd invention of this invention is a 
half-surfacing type slide guide mechanism in a machine tool as indicated to claim 2. As for a 
half-surfacing type slide guide mechanism in the machine tool according to claim 2, each 
lubricous liquid feed means consists of restriction elements, and these restriction elements 
are set as an opening according to area of each corresponding attaching part. Thereby, a 
replenishment speed of a lubricant to each attaching part can be made almost the same with 
easy composition. The 3rd invention of this invention is a half-surfacing type slide guide 
mechanism in a machine tool as indicated to claim 3. In a half-surfacing type slide guide 
mechanism in the machine tool according to claim 3, a lubricating oil provided a center 
section supplied intermittently between at least two attaching parts in both ends of a sliding 
surface of said 1st member. Thereby, a lubricant can be supplied throughout a sliding face. 
[0006] 

[Embodiment of the lnvention]Below, an embodiment of the invention is described using a 
drawing. The 1 embodiment of this invention is shown in drawing 1 - drawing 6 . This 
embodiment is a thing at the time of using this invention for the machine tool which carries 



out the numerical control of the three axes of the X-axis, a Y-axis, and the Z-axis with the 
computer-numerical-control device (CNC) of figure abbreviation. Drawing 1 shows the 
outline side view of a machine tool. Explanation of the operation direction of a machine tool 
is given based on the X axial direction shown in drawing 1 . Y shaft orientations, and Z shaft 
orientations, and makes arrow Z1 direction a forward direction about Z shaft orientations. 
Drawing 2 is the sectional view which looked at the state where the column was carried in 
the sliding face (sliding surface) of the bed, from the direction of arrow A-A of drawing 1 . 
Drawing 3 is the development view which developed and looked at the column shown in 
drawing 2 on the side and the bottom from arrow B-B. Drawing 4 is the sectional view which 
looked at the column shown in drawing 3 f rom the direction of arrow C-C. Drawing 5 is a 
figure showing the structure of the attaching part as a lubricous oil pocket holding a 
lubricating oil, and the schematic diagram of a lubricant supply system. 
[0007]The machine tool 1 comprises the table 3 loading the structure 5, the column 12 which 
carries tool main spindle 6 grade, the bed 2 which supports the table 3 and the column 12, a 
control device (graphic display abbreviation) which controls the machine tool 1, etc., as 
shown in drawing 1 . The table 3 is driven to an X axial direction (it is perpendicularly to 
space) with the X-axis servo motor 4. The column 12 is driven to Y shaft orientations (sliding 
direction of drawing 1) with the Y-axis servo motor 26. The tool main spindle 6 is attached to 
the principal-axis head 7 of the column 12. The spindle motor 8 which rotates a tool is 
formed in the principal-axis head 7. The column 12 is driven with the Z-axis servo motor 27 
to Z shaft orientations (the direction of a right-and-left method of drawing 1) . 
[0008]The bed 2 is formed by integral construction etc., for example with the casting. The 
guide plate fitting part 2a is formed in two places along Z shaft orientations at the bed 2. And 
the guide plate 1 3 is attached to the guide plate fitting part 2a of the bed 2 by the bolting join 
(graphic display abbreviation). The column 12 is laid on the guide plate sliding face 13a, as 
shown in drawing 4 . The column 12 is being fixed with the bolt 25 so that the outside lower 
part of the guide plate 13 may be held from the both-ends side of the column 12 with the 
spacer 23 and the pressure plate 24. The sliding materials 14, such as Tarka Ito, are stuck 
on the guide plate sliding face 13a of the column 12, and 12d of corresponding fields 
(undersurface), for example. And the sliding material sliding face 14a can slide the column 
12 now in contact with the guide plate sliding face 13a top. The Z-axis ball nut 29 is fixed 
and formed in 12d of column undersurfaces equivalent to the mid-position of the two guide 
plate fitting parts 2a, the Z-axis ball screw 28 is supported pivotally, and the column 12 can 
be operated now. It is constituted from the same method as the drive mechanism of the 
column 12 by the drive mechanism of the table 3 or the principal-axis head 7. 
[0009]Between the guide plate sliding face 13a and the sliding material sliding face 14a, in 



order to move the column 12 in the state where it was made to half-rise to surface to the bed 
2, a lubricating oil is supplied. In order to make smooth supply of the lubricating oil of a 
between [ the guide plate sliding face 13a and the sliding material sliding faces 14a ], the 
attaching parts 15a and 15b holding a lubricating oil as a bearing pocket are formed in the 
sliding material sliding face 14a. As an attaching part, the slot of the square frame shape 
holding a lubricating oil is used, for example. Here, in this embodiment, since the 
principal-axis head 7 and the spindle motor 8 grade are provided in the column 12, the 
centroid position 30 of the column 12 whole inclines toward the front end 12a side of the 
column 12 with which the tool main spindle 6 is established, as shown in drawing 3 and 
drawing 5 . That is, by the front end 12a side of the column 12, distribution of the load of the 
column 1 2 whole is large, and small by the back end 1 2b side of the column 1 2. If the load of 
the column 12 whole inclines toward Z shaft orientations, the angular moment centering on 
an axis parallel to the X-axis occurs in the centroid position 30, and the column 12 may 
incline to the bed 2. For this reason, the area of the attaching parts 15a and 15b provided in 
4 ** of the undersurface of the column 12, i.e., the front-and-back-ends part of the feed 
direction of each sliding material sliding face 14a, is set up according to the unbalanced load 
of the column 12, and it is required for the column 12 to prevent the angular moment from 
occurring. Each attaching part 15a is constituted from this embodiment by the oil groove 17a 
of the section V shape which saw superficially and was formed in the periphery of the 
rectangular land 18a and the land 18a, for example, as shown in drawing 3 and drawing 4 . 
Although the land 18a has the height and same height of the sliding material sliding face 14a, 
it can hold a lubricating oil also to the land 18a surrounded by the oil groove 17a. The height 
of the land 18a may be made lower than the sliding material sliding face 14a as the broken 
chain line of drawing 4 shows. And in this embodiment, as shown in drawing 3 - drawing 5 . 
the attaching part 15a was formed in the front end 12a side of the column 12 of the sliding 
material sliding face 14a, and the attaching part 15b is provided in the back end 12b side of 
the column 12. Like the attaching part 15a, the attaching part 15b is constituted so that the 
land 18b may be surrounded by the oil groove 17b of V shape. And according to the 
unbalanced load of the column 12, the area (for example, total of the surface area of a land 
and an oil groove) of the attaching part 15a by the side of the front end 12a was set up 
greatly, and the area of the attaching part 15b by the side of the back end 12b of the column 
12 is set up small. In this embodiment, the intermittent lubricating part 19 is formed in the 
center section of the sliding material sliding face 14a. The intermittent lubricating part 19 is 
formed in the oil groove 20 of one continuous section V shape as a thing of crank shape 
covering the broad range of the center section of the sliding material sliding face 14a, for 
example. 



[0010]The lubricous oil supply system which supplies a lubricating oil between the guide 
plate sliding face 13a and the sliding material sliding face 14a is provided. After a lubricous 
oil supply system supplies the lubricating oil of the lubricous oil source 22 between the guide 
plate sliding face 13a and the sliding material sliding face 14a, they are collected, and after it 
carries out oily water separation and filtering, they constitute the circulation feed system 
returned to a lubricous oil source. The lubricating oil system has the lubricous oil sources 22, 
such as a lubricating oil pump unit, and the throttle valves 16a, 16b, and 32, as shown in 
drawing 5 . The throttle valves 16a and 16b are formed in the hole made in the column 12 by 
screw ** rare ****** for example, as shown in drawing 4 . The throttle valves 16a and 16b are 
connected with the oil grooves 17a and 17b via the feed holes 31. A lubricating oil is 
supplied to the attaching part 15a from the throttle valve 16a, a lubricating oil is supplied to 
the attaching part 15b from the throttle valve 16b, and a lubricating oil is supplied to the 
intermittent lubricating part 19 from the throttle valve 32. In order to supply a lubricating oil 
intermittently from the throttle valve 32 with a predetermined time interval for example, the 
intermittent supply valve connected with another lubricating oil supplying source of figure 
abbreviation is provided in the intermittent lubricating part 19. In this embodiment, the nozzle 
diameter of the throttle valves 16a and 16b is set up according to the area of the attaching 
parts 15a and 15b so that it may be shown as area difference of a central slash part. For 
example, the diaphragm diameter of the throttle valve 16a which supplies a lubricating oil to 
the attaching part 15a with a large area is set up more greatly than the diaphragm diameter 
of the throttle valve 16b which supplies a lubricating oil to the attaching part 15b with a small 
area. The load toward which the column 12 whole which acts on the sliding material sliding 
face 14a as mentioned above inclined is amended by the pressure of the lubricating oil 
currently stored in the attaching parts 15a and 15b. 

[0011]The column 12 of this embodiment corresponds to the "1st member" of this invention, 
the bed 2 (guide plate 13) corresponds to "the 2nd member", the guide plate sliding face 13a 
and the sliding material sliding face 14a correspond to a "sliding surface", and the throttle 
valves 16a and 16b etc. correspond to a lubricous liquid feed means. 
[0012]Next, the effect of the machine tool 1 constituted as mentioned above is explained 
using drawing 6 . Drawing 6 is the graph with which the column 12 showed the flying height 
which surfaces from the guide plate sliding face 13a with the difference of the flying height in 
the front end 12a section of the column 12, and the back end 12b section of the column 12, 
when the column 12 is moved to a cross direction by operation of the Z-axis servo motor 27. 
In drawing 6 , the flying height of H1 (micrometer) and the back end 12b section of the 
column 12 is set to H2 (micrometer) for the flying height by the side of the front end 12a of 
the column 12. In measurement of the flying height difference (H2-H1) in the front end 12a 



section of a graph and the back end 12b section which are shown in drawing 6 , the area of 
the attaching parts 15a and 15b is set up as 500-cm 2 and 220-cm 2 , respectively, for example. 
The plot of nozzle diameter ** shows the case where a lubricating oil is supplied with the 
nozzle diameter which made the nozzle diameter of the throttle valves 16a and 16b in both 
the attaching parts 15a and 15b correspond to the surface ratio of the attaching parts 15a 
and 15b. Here, the nozzle diameter of phi0.6mm and the throttle valve 16b is set as 
phi0.4mm for the nozzle diameter of the throttle valve 16a. The plot of nozzle diameter ** is 
the same nozzle diameter set as phi0.6mm in the nozzle diameter of the throttle valves 16a 
and 16b in both the attaching parts 15a and 15b, and shows the case where a lubricating oil 
is supplied. In the case where a lubricating oil will be supplied by nozzle diameter ** if the 
case where a lubricating oil is supplied to the attaching parts 15a and 15b by nozzle 
diameter ** is compared with the case where a lubricating oil is supplied by nozzle diameter 
** as shown in drawing 6 . It does not depend on change of the feed rate of the column 12, 
but the flying height difference of the column front end 12a and the column back end 12b is 
mostly reduced by half. That is, the flying height of the column front end 12a and the column 
back end 12b is amended by amending the pressure of the lubricating oil currently stored in 
the attaching parts 15a and 15b. For this reason, to the guide plate sliding face 13a, the 
column 12 can reduce inclination to Z shaft orientations, can be moved, and can improve 
process tolerance. The attaching part which becomes the upper surface of the pressure 
plate 24 which ****s on the undersurface of the guide plate 13 from the land 24b of the 
rectangle surrounded in V shaped groove 24a like the undersurface of the column 12 is 
formed, and a lubricating oil is supplied to this attaching part. 

[0013]Next, a second embodiment of this invention is described using drawing 7 . Drawing 7 
is a figure showing one side of the sliding material sliding face 14a which carries out the 
lubrication of the lubricating oil in respect of scraping. The scraping part 41 finished with the 
scraper in the sliding material sliding face 14a is formed in the feed direction center section 
of the sliding material sliding face 14a. if the sliding material sliding face 14a is printed and is 
finished with a scraper, the degree of **** of the sliding material sliding face 14a should 
improve, and the countless lepidic form produced in the sliding material sliding face 14a 
should lap — between eyes - a lubricating oil ~ maintenance - things are made. That is, 
since boom hoisting of the face shape of the sliding material sliding face 14a is 
gently-sloping, over the wide range of the sliding material sliding face 14a, the lubricating oil 
emitted from the attaching parts 15a and 15b spreads, is printed, and permeates a joint. The 
pass partition groove 42 is formed between the attaching parts 15a and 15b and the central 
scraping part 41. 

[0014]ln a second embodiment, the lubricating oil supplied from the lubricating oil supplying 



source 22 As mentioned above, the throttle valve 16a, The oil grooves 17a and 17b are 
supplied via 16b, in the lubricating oil emitted from the attaching parts 15a and 15b, 
therefore, the column 12 spreads on the guide plate sliding face 13a moving, and the oil film 
layer of a lubricating oil is formed. For this reason, it is not necessary to provide the throttle 
valve which supplies a lubricating oil to the scraping part 41 , and the column 12 can slide the 
guide plate sliding face 13a smoothly. 

[0015]This invention is not limited to the embodiment mentioned above, and may be suitably 
changed within limits which do not deviate from the gist. For example, the viscosity of the 
lubricating oil supplied to the attaching parts 15a and 15b may be changed by each 
attaching parts 15a and 15b, and it is not limited for the description of a lubricating oil, 
viscosity, and a kind. Although the case where the column 12 was moved to the bed 2 of the 
machine tool 1 was explained, they may be sliding bodies other than a column. Although the 
column 12 explained to the shape of the sliding surface which slides the bed 2 by this 
embodiment using flat shape, the shape of a sliding surface may be formed with V mold 
configuration, and can be variously changed about the shape of a sliding surface, for 
example. When the sliding surface of V mold configuration is used, for example, the size 
(area) of an attaching part is called for as a field which converted the surface of projection of 
V mold configuration into flat shape. Although the sliding material 14 was stuck on 12 d of 
column undersurfaces, the sliding material 14 can also be excluded. Although the 
intermittent lubricating part 19 was formed in the feed direction center section of the sliding 
material sliding face 14a, the intermittent lubricating part 19 can also be excluded. Although 
the scraping part 41 was formed in the feed direction center section of the sliding material 
sliding face 14a, the intermittent lubricating part 19 may be formed in the scraping part 41. 
Although the guide plate 13 was formed in the guide plate fitting part 2a of the bed 2, the 
lubricating oil was supplied to the guide plate sliding face 13a and the column 12 was made 
to slide, For example, about the composition of the sliding surface which may exclude the 
guide plate 13, may make a guide surface directly the guide plate fitting part 2a, may supply 
a lubricating oil to this guide surface, may be made to slide the column 12, and is slid, it can 
change variously. Although the lubricating oil circulated between the fields and the 
lubricating oil supplying sources 22 which the column 12 slides, it is not necessary to collect 
lubricating oils. It is not limited for how (how to incline toward etc.) which the load which acts 
on the field to slide requires, although distribution of the load of the column 12 was large and 
was explained to the front end 12a side of the column 12 as an example using the case 
where it is small by the back end 12b side. Although the attaching parts 15a and 15b and the 
intermittent lubricating part 19 were formed like the oil grooves 17a, 17b, and 20 as shown in 
drawing 3 and drawing 5 . they can be variously changed about the shape of the oil grooves 



1 7a, 1 7b, and 20, and arrangement. Although the section used the oil groove of the V type in 
the oil grooves 17a, 17b, and 20 established in the attaching parts 15a and 15b or the 
intermittent lubricating part 19, about the sectional shape of the oil grooves 17a, 17b, and 20, 
it can change variously. About the shape of a part where the oil grooves 17a, 17b, and 20 
and the sliding material sliding face 14a of a V type are connected, it may tie, for example 
with R shape or chamfered shape, and can change suitably. Although the attaching parts 
15a and 15b formed the rectangular lands 18a and 18b in the inside which formed the 
circumference in the oil grooves 17a, 17b, and 20 of the V type, and was surrounded in the 
oil grooves 17a, 17b, and 20, they can be variously changed about the shape which the 
attaching parts 15a and 15b looked at superficially. Although the throttle valves 16a, 16b, 
and 32 of the stationary type nozzle diameter were used, the throttle valve of the nozzle 
diameter which changes the amount of supply of a lubricating oil may be used so that the oil 
pressure of a lubricating oil may always be maintained, for example, and it can change 
variously about the kind of throttle valve. 
[0016] 

[Effect of the lnvention]As explained in full detail above, according to the half-surfacing type 
slide guide mechanism in the machine tool by this invention. Since the supply flow rate to 
the attaching part was changed according to the projected net area of an attaching part even 
if the area of the attaching part provided in the sliding surface of the member which moves 
was set up according to the unbalanced load of this member, a member can be prevented 
from inclining. 
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ftV^37^10 l^s^y Kl 1 0±^W}Yf^< 

SJxTV^Xt>*BW3W«<»«rBS-it"*"*-t^**X^ 
50 [0 0 0 5] 
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f»*®lKlEfteftfci*5»3CD 

lffi«(;joit^^±^7^f K$rt«itfc5 0 ft 
< tt> 2o^MW««M«ffi«rR(t. *W»*fiy*gB*>ffi 

5 Ci *l offlJtt-^*2^BB«-^*fLT«< co 

tt> MIB»l ^©)liB©BiBlcfe5'>4< i fc 2 
ffl5£Smfcri£#«i-t--5 0 rixlcfctK *9>f Kffi 
[0 0 0 6] 

fcra.-^»«#J»8« (CNC) (CJ:«9 N X*u Ytt, 

z $4 co 3 <**#«W]«i1- 6 xtfs««fc/B v *fc»^<D <£> 
Baitt, Xf^«(D«B&ftiJB5BIS:*Ufcfc^-t? 

fc^o xf^«w©»f^*-iftoRWtt, miic^i-xtt* 
ft, YUfc&TSK z$&#ft{c£<5^Tffv\ ztt^fttco 

WC-c#fla>fejLfc»ffiBT*>S 0 IHSfi, 

[0 0 0 7] Xff«« 1 fi, H 1 ± 5 fc, Xf^» 

5£«ftt<5x~://W3, X^$ft6^^^ttt"5^^ 
Al 2, 7-7>3^7Al 2^f6-<^ K2. 
Xf^««lS:fBiJ»i-5i9J»»« (H*«ft) 

tt^lR] (ttffilc»LTSiff*|*!) f-f£»£n3 0 

12(t Y*W— sl^E— * 2 6^<t 9 Ytt^fa (Hi© so 



4 

XT^ft) f-f£»)£*i£ 0 37^l2WiHAyK7|: 

r±, x*±tt6^R*)^tt(btL-c^-5 0 ifc, 
K7ic«, x^*EteBtti-si«i^-^8^ia:tte>4x 

Tl^<5 0 ^^12{3\ Z*HJ— tf^t— * 2 7MJ; 19 Z 

[0008]^K2tt, «*fMW*rt£J:oT-fl*£ 

a^2@3f^Ztt^fR]^?eoT^ttbtlTV^^ 0 -t L 
T> K«l 3^, ^ K2©^ K«K#«2 aid 

212, H4ld*1-J:5fc:* Xf-Y KtR*?^ KB 1 3 a X 
{c^B^ti^o ^7A12(i, *^<— f-2 3&tW;UE 

#JT*"^fflt?ct9i-^Vvh2 5"CH5££;h,-Cl^5o 

A 1 2(7), K«*7>r Kffil 3 a bttfc-tZm (T 

sip) i2dM, hm^mmux 4^ 

fl£tt£*VC^5 0 tit, WKS^7^fKffil 3a± 
Kffll»t*7-'f Kffil 4 a)jsa8U37A 1 2^*7 
-Y K"C#5J:5Motv^ 0 *fc, 2ffift<Dj?<< V1R 
m^U2 a ^tmffiftftSt5 3 7i».TBl 2d|: 
Ji, Zlft/tf— h 2 9^@SLTtattb*l, Ztt# 
-^^2 8^U37A 1 2 tfUHlfp-C* 5 ± 5 

V^Tt, 37^1 2©iii«^S^fttMJ^ 

[0 0 0 9] ^ K«^7>f Kffil 3 a igftW^^-T 
Kffil4a^W{-ll, 37^12^ ^<$/K2II)(tlT 

N*i*± S ^ * s fc a6 iciriffi $ n 

60 ffiibW^y^ Kffil 4 aMtt, ^f-r Ktt^?>r Kffi 
1 3 a iffl|M**9>f Kffil 4 a^m^iSiU^ 

to««f«l5a, 1 5 basKfrfeH-Ci^So (sa»»t 

^n5 0 ::-e, ^ffl^^r*^, 37A1 2i^{i^ 

7^ 1 2^ftol^f 3 Oft, @3&t^ia5{c^i-J: 
XA£tt6riSKttfb*xTv^3?A 1 2<z)mj*i 

2afl|^gotV>5 0 37A124W1 
CO^H, 37Al2Wi«12ai-C^<, 37 A 
1 2<D'&ffil 2 bit/hS<4ot^5, 37AI 2^: 

#©Wl:^zliii*iRifc<BoTv^i, itM3 0Tx 

37AI K2(C*tLTffi<^|lttiSfc5 0 ^CO 

37^ 1 2<£>TfficD4fg s o^«9#ggjtt^^-r 
Kffil 4 a^iS0^(OlWr««jBfc|lttbn5«»SBl 
5 a, 1 5 b n 7 A 1 2 OfM^lS CTt^ 

U 37A 1 2MlHlte-=E— > S^SrSSit-f 

5wi3jsjes»"e*>« 0 ^mmmmxte, 5 
a«, Mill m3Rnm4[C7jK-rx 5tc, ^s^^ib 

■C*»©?yK»18at, 7V KSB1 8 aCD^micm 
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7^Kffll4ai!) t>©< Ltt)J:V\ ^UT, 
Bl4a^^7^1 2<7)mJ^l 2 a {|lj|C{££fg|5 1 5 a £r 

2(D|»l 2 b«l:ft»»l 5 b tRlt 
Tl^ Q {£^951 5 bf*. «f¥Wl 5 a fc 

§tbTV^6o ^LT. 37^1 2 0>ffififfitOS£-C\ ftf 
*1 2 a«<0«*W»l 5 a<Dffi« («*.tf, 7^Klf&£ 

88 1 2 bffloftMl 5 b^ffiftSr/h* <H5£LT^ 

6 D *3BK*>»«reri* mmtfxy4 Kffii 4 a 

liSl 9 ft W*.tf, il^L/c l*<7)WffiV^M<^ 
*g2 o-cjMWt*^ Kffii 4 a<7>^*SfPeo<mi#SJKv^ 

[0010] K«*9^ KE 13a tmmuxyj 

K«^9-f Kffii 3 a tSB^7^ Kffii 4 a 

* if 2 2 fc, JRt>#l 6 a, 16 b, 32^r 

fLtl^ 0 8Wl6a, 16btt, Will, H4I: 
7F-TJ;5i-, ^7^1 2lcB8(tft:^^v?ii4nfciKffi 
T-Rttbft*ri^ 0 6 a, i6bii, M?L3 

l^uauna, 1 7 b WiifeSivcv^o 

#1 6 a^fimil 5 alcMttttjW^&ft, iR!3# 
1 6bW»«f»l 5 bfc«»ttjMfc#S*l, ft*) #3 
2^b^P^SPl 9fcW»ttjW#ni&SnSo ft*5, IB 

$CjH»»l 9^te, «X.tf, iJfS«PWmiHII"Ctt9#3 2 

v^ 0 ffia©*#v>««p«si 5 a\cmmm^m 

J&-r5tt9#l 6 a<^tt9ffiSr, ffif*©/h*v4ftJ«P 1 
5bW/l»^t^^l 6b©«98i«*# 
<l£/£i-£o ^J:9iaT, jm&W*9-f Kffii 4 
a Cfflt 6 ^ 7 A 1 2 iff(Dgo fcf i^r, 1 
5a, 1 5 btd*x.e>^TV>5ffl»JftOj£^J-e«E*f 

[0011] ft*5, **KtOJKtl^ ^7^12 ##389! 



^ r^2cOgp«J JCWJSU K«*?-f Kffii 3 a 
&tflS»W*7^ Kffii 4 a ^5 r^ftffij fcJtJSU JR 

5 # 1 6 a , 16 b*35«il»*ttl&#«^#JCS^«. 
[0 0 12] #C^, ±fBCDJ: 9(-«^$^^Xf^1S«l 

co^m4r, H6&ffli^TSiw-rSo men. ^7^12 

tl&m^-^V ^ 1 KtR*7"f Kffi 1 3 a 

_hi-6^±»*. 37A12(Z)i«12aa^37Al 
2(D^«1 2 bSB^*5JtSl*±JI^T^Lfc^7 7T* 
10 fc£ 0 ft*5, HBJilfcl^r, 37AI 2<DmT*8l 2 affllj 
^±*SrHl Urn) , =17 J* I 2<D&ffil 2 b^CO 
8LL*SrH2 (Mm) ^-T5 0 H 6 ^*"f^970«fiB 
1 2 a«Pfc«*l 2 bSHC*3*t5»±*a (H2-H 
1) <Df+«T?WU Mx-lt, Qknm 5 a, 1 5 b CD®« 
*r**L*h/5 0 0 c m2i: 2 2 0 c t LTR5£LT^ 

1 5 bl^4>^jRt)#l 6 a, 16bOyX;Vglrffi»SP 

i5a. i5b <Dmm\k^ttfc&^tcy x^&xmmm 

20 6 a <7) / XMS* <fr 0 . 6 mm, ^ "9 # 1 6 b CO / X/U 
g£<*>0. 4mml:S£LTV>6, /X/«(D7 P n^ 
H3, WfSftSB 1 5 a , 15blC$,§fit)#16a, 1 

6 biO/X/Hi* 0. 6mm(CR^^tt^P^/X/U 

5 tc, ftl^SS 15a. 15b \cy X/i»&<S)xmm 

l-^oV^T > 37AI 2©3l9jBflf«>*ft^*fe"f, 
^ffj* 12at^7 1 2 b <0#_L*Jitt«ff¥# 

30 SJx*« i"ft*>*>. 5 a, 1 5b^fx.btlT 

2 aS^^istSl 2 b^_bS(i*jE^ti6c 
fc^, 37A12fc ^>T KtR*9>r Kffii 3 a ic^J-L 

m*^^]±T't^ 0 ?fc*5, ^>f KtEl 3<7>TffitSS!t* 
Sjf ^2 4<D±mz& > ^7A12^)TffitRi^ 
VM?»2 4 a-CBB*nfc*»W?^K«2 4 b^fcft* 

40 [0013] «P^(Dll«»^)«l^l 7 

jt*f-5fflK)*f*^-f Kffii 4 a *^oV^T^-J-|at? 
fc5 0 W^7^f KSl 4 a(Z)^i9^ W^ft 

mmm^y^ kbi 4 aSr^sif-ottJbtf e>nfc#**f 

tt±tf$P4 id5KJt6*i/Tv^ 0 mWittxyJ Kffii 4 
a «:#S*ft?aO'&'e:rtt±»f* fB»»^9-f Kffi 
1 4 a£>ffi|fi*aS|Rl±U mmtX?^ Kffii 4 a 

fc*5-e#*o fanu^y^f Kffii 4 aoffij^ 

so SSffll 5 a, 1 
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5 0 *fc, ftW*4 2 15a, 15bt *ffe*> 

[0014] J^±(D £ 5 f-, *— ©*1S«>?B1Bt?«c, m 

16bt^ltftil7a, 17bCMU ^Sl 
5a, 15bi^ftfflS}lfcIJHIl^ 37A12^» 
St^iaot^ KtR*9>f Kffil 3 a_kKfT#» 

<, K«*9>f Kffil 3 a 

[0015] ^wi, ±jfei,itmfc<DiemKfR&zti 

UttiK Mill §^l5a, 15bf:Mt 

J*. 2^5/ K2Sr^7^T Ki"SSlbffio?g«: 

vffl»RT»ritSixTt>J:<, Jgibffio^JK 

^W^SUcffiat, ««r«<o*#S (ffi«) 
dS*ft?>tLSo **\ ^^Tffil 2 d^JfflBrtn 4Sr 
Wtttfc*, »«»14tt*<r4:fet<5. Sfc, }f 
iM**^ Kffil 4 a^iSIJ^lBlt^^Wl^jHWffll 

fc, mmtfxy4 Kffil 4 a©3lO*|Ri**ttK#S*f 
ttitfflu 1 fcRrtfc**, # * if tt±rf» 4 1 iziiHftM 

W1B2 afc#>f K*l 3«rRW\ WKfi^5>f KBI 
3 al:i»|ft*{*»Lt37^1 2&*^ K**fc 

Witf^-f K*l 3**l*-C«Ktff>f K«*W«2 
a Sr^f-Y KHfc KBCMa^«LT^7 
Ai 2^7^ KS : fr-Ct±<, K-f-SSlbffio 

«^c(cov>r^, «**jE«r«roks. mm® 

fl, 3 7 ^ 1 2 ^ x 7 ^ Ft 6 g t 2 2 

2comji^i 2 a«JM*:#<. fttti 2 b«-e/hS<fto 
T^5«^SrfflV*TKWLfcj&s, *7>< K"f Sffi^/B 

5t><Ot?«:/iV\ {S«Fg|U 5 a, 1 5 b^P^p 

»*fBl 9JL H3XtfH5^-fJ: 7 a, l 

7 b, 2 0 60 £ 5 iCJBfifcLfcj&S, 17a, 17 b, 
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*fc, {Sf^l 5 a, 1 5 b-^IB4ca»»l 9fclRttfc 
WHa, 17 b, 2 OT?«»ffiasvffi<0ttj*&fflv* 

fc^ ifilHa, 17 b, 2 O^Wfffi^tdOV^ 

«*3BE«rte-c*>s« v^ttsti 7 a, 1 

7 b, 2 0 £g»#*7-r Kffil 4 aj&s*aS5ttffitf>» 

< , ss:3EH"srfiB-e*>^o i 5 a , isb 

tt, VS«Wl7a, 17 b, 2 0-CjaH*JBi*U 
»tl7a, 17 b, 2 O-CH^nfcrtffll^Jg^y^ 
io K3l8a s 18b SrRltfcdS, 1 5 a , 15b 

So 4fc, B^y^S^8!)#16a, 16b, 
[0 0 16] 

20 ^SSfRW^fflKffii-RJtbnrv^Sft^Offitt^ro 
«BW^«W»ci£CrR3E*ftTV^Tt>««f»«>SJEffi 

[mi] nfmm<om^mmmx*h^ 0 

[ig 2] Hifc*5v^r^A-A*iRia»feftfc«ffiH"e 

[031 H2fc*i"=i9ASr^BlB-B*|R]A»e> < a"C« 

30 [04] a3lc^t37A«r^C-C*^P)afclSr 
ffi0T*£>£ o 

[0 5] a»»o««P*fS«>«5t. «»«W&*©«KHSr 

[0 6] a^AfflrMta^^aj-ew-jBLfeSii:©}* 

[07] ar*H > ft±H f ««rRftfcfl|»W^9-< KBO« 
[0 8] tS3fe*>;*9>f K*rt««*rRWi-*Ht?*>*. 

[flF-J^WM] 

40 l-xfHM* 

2-^Cy K 
1 2-^7^ 

13,13 a-^V K«, ^ vm*ys( Kffi 

14, 14a-ffl»#, fi»^7^ KI 

15 a, 15 b 

16a, 16 b --^«9# 

1 7 a, 1 7b-ifil 

18a, 18 b— 9^KSB 

3 O-'-fi/^ffiB 
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